The interaction of cisplatin and analogues with DNA in reconstituted chromatin.
The influence of chromatin structure on cis-diamminedichloroplatinum(II) (cisplatin) DNA damage was investigated in a reconstituted nucleosome system. Nucleosomes were reconstituted on the somatic 5S rRNA gene from Xenopus borealis using the octamer transfer method of reconstitution. Footprinting techniques, utilising bleomycin and DNase I as the damaging agents, were employed to establish the precise location of positioned nucleosomes with respect to the DNA sequence. Reconstituted nucleosomal DNA was treated with cisplatin and drug-induced DNA adduct formation was quantitatively analysed with a polymerase stop assay using Taq DNA polymerase. A densitometric comparison of the relative damage band intensities between purified and reconstituted DNA revealed regions of relative protection corresponding to the sites of the positioned nucleosome cores. This indicated that the preferred site of cisplatin DNA binding was in the linker region of the nucleosome. Statistical analysis showed significant protection from cisplatin DNA damage in the core region of the nucleosome. Three cisplatin analogues were also investigated in this reconstituted nucleosome system. These analogues, cis-diammine(1,1-cyclobutanedicarboxylato)platinum(II) (carboplatin), cis-dichlorobis(cyclohexylamine)platinum(II) (cis-[PtCl(2)(C(6)H(11)NH(2))(2)]) and dichloro(N-[3-[(2-aminoethyl)-amino]propyl]acridine-4-carboxamide)platinum(II) (ac-PtenCl(2)(n3)), were also found to target the linker region of the nucleosome. The latter DNA-targeted acridine-platinum complex gave rise to the most predominant footprints of all the Pt compounds tested.